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Purpose: A prospective, multicenter cohort study was performed on the implementation of 
laparoscopic hysterectomy (LH) in the Netherlands. The aim of this study was to evaluate the 
impact of LH on quality of life (QOL) with respect to age up to 6 months postoperatively.
Patients and methods: Women with an indication for LH, either for benign conditions or 
early-stage low-risk endometrial cancer were included. QOL was measured before and 6 weeks 
and 6 months after surgery, using the 36-item Short Form Health Survey. Mean QOL values 
were compared to an unselected, female, Dutch reference population. A longitudinal linear 
mixed model was applied to assess changes in QOL over time after LH and to determine if in 
patients $65 years of age QOL scores were different.
Results: Data on 116 patients were available for analysis. The median age was 54 years at 
time of surgery (range 34–83) with an interquartile range of 43–65 years. Six months after LH, 
all QOL values were higher than before surgery and were equal to or higher than those of the 
reference population. Older women tend to score higher on QOL preoperatively, and these 
scores remain high postoperatively.
Conclusion: After LH, QOL improves. Older women report higher QOL values preoperatively 
and QOL is still high 6 months after the operation. Age does not confer a negative impact on 
QOL following LH and should not be the reason to refrain from laparoscopic surgery.
Keywords: quality of life, laparoscopic surgery, hysterectomy, elderly
Introduction
Surgery is becoming more and more minimally invasive. In standard surgical 
procedures such as appendectomy or cholecystectomy, most patients are operated 
on laparoscopically.1,2 Minimally invasive procedures tend to have little negative 
impact on quality of life (QOL) and recovery, as reflected by less postoperative pain, 
shorter hospital stay, quicker return to normal activities, higher QOL values and better 
cosmetic results when compared to open surgery.1–10 The United Nations and the WHO 
have both written reports on the rapid population aging, stating that, by 2050, one 
in five people will be at least 60 years old.11,12 With this growing elderly population, 
more patients will undergo surgery at an older age. Data are becoming available on 
elderly patients’ recovery and outcome after minimally invasive procedures. A recent 
overview of oncological procedures shows that with advanced age, major surgery is a 
risk factor for cognitive decline;13 in this light, a laparoscopic approach is potentially 
favorable in the elderly.
In gynecology, a woman’s lifetime risk of undergoing a hysterectomy is around 
10%–30%.14 Ninety percent of all hysterectomies are performed for non-malignant 
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conditions to improve the patient’s health-related QOL.14 
A hysterectomy has shown to be successful in improving 
QOL in women suffering from gynecological disorders.15–18 
The percentage of hysterectomies that are performed laparo-
scopically in the developed world has increased lately,19,20 
while the total number of hysterectomies performed to 
treat benign conditions is decreasing due to less-invasive 
alternatives.21 When comparing laparoscopic hysterectomy 
(LH) with abdominal hysterectomy (AH) for benign indica-
tions, studies report a better and faster short-term improve-
ment in QOL after the laparoscopic approach.3,4
A growing proportion of older women will have a malig-
nant indication for hysterectomy, as with increasing age and 
body mass index (BMI) the incidence of endometrial cancer 
will increase.22 In early-stage low-risk endometrial cancer, 
several reviews report a better short-term QOL and faster 
recovery after LH compared to AH.5–10 Moreover, LH is 
regarded as being just as safe as AH.5,8–10 A recent retrospec-
tive review reported that, specifically in endometrial cancer 
patients .60 years of age, the laparoscopic approach was 
associated with decreased morbidity even when surgical 
staging was performed, compared with laparotomy.23 It was 
also shown that with increasing age the benefit of a laparo-
scopic approach was even higher due to more complications 
in the laparotomy group $60 years of age.23 Another report 
on a large cohort of endometrial cancer patients showed 
that the elderly (defined as $65 or $75 years of age) had 
more complications in the laparotomy group compared 
with the laparoscopy group.24 In these reports, the benefits 
of the laparoscopic approach with increasing age have been 
described in terms of surgical outcome, but they do not 
describe the impact on QOL in this specific population.
The aim of this prospective cohort study was to determine 
the impact of LH on QOL and recovery over 6 months time, 
specifically in older patients. All QOL values of patients were 
compared pre- vs postoperatively and to the mean in the 
group; in addition, they were compared with an unselected, 
age-matched female reference population.
Patients and methods
study design and patients
A multicenter, prospective, single-arm cohort study that 
served as a preparation for a large randomized controlled 
trial was conducted in the north of the Netherlands at the 
University Medical Center Groningen (UMCG) and seven 
regional hospitals (three teaching and four non-teaching 
hospitals) from January 2005 until January 2007.25 Eleven 
general gynecologists participated. All patients were operated 
on according to a standardized operation protocol, as described 
in a previous report.26 The Medical Ethical Committee of the 
UMCG approved the study protocol.
Consecutive patients with a benign indication for hys-
terectomy or with early-stage low-risk endometrial cancer, 
18 years of age and older, were included. Benign indications 
for hysterectomy included dysfunctional uterine bleeding, 
menstrual disorders, and myomas. Early-stage low-risk 
endometrial cancer was defined as histologically proven 
endometrioid adenocarcinoma, grade 1 or 2, or complex 
atypical hyperplasia, clinically confined to the uterine corpus, 
without cervical involvement (ie, clinical stage I). Exclusion 
criteria included histological types other than grade 1 or 2 
endometrioid adenocarcinoma, clinically advanced disease, 
uterus size larger than expected at 12-week pregnancy, and 
cardiopulmonary contraindications for laparoscopy. Figure 1 
shows the flowchart for inclusions and exclusions in this 
study. All patients signed a written informed consent form 
before participating.
Variables measured
QOL was measured using the 36-item Short Form Health Survey 
(SF-36) questionnaire preoperatively. QOL was then mea-
sured again 6 weeks postoperatively and then 6 months 
postoperatively, following the European guidelines, which 
state that in case of a hysterectomy QOL should be assessed 
using the SF-36 within at least 6 months.27 The SF-36 consists 
of 36 questions with standardized response choices that are 
organized in 8 scales: physical functioning, role limitations 
due to physical health problems, bodily pain, general health, 
vitality, social functioning, role limitations due to emotional 
problems, and mental health. All scales are linearly converted 
to a 0–100 scale. Higher scores indicate higher levels of 
functioning or well-being. The SF-36 has been translated 
into Dutch, and this version has been validated.28
On a case record form (CRF), the following patient char-
acteristics were recorded: age, BMI, complications during 
the operation or discovered within 6 weeks postoperatively, 
the amount of blood loss in milliliters, conversions from 
laparoscopy to laparotomy and reason for conversion, use 
of pain medication postoperatively, and length of hospital 
stay after surgery. Complications were classified as major or 
minor complications according to the Common Terminology 
Criteria of Adverse Events version 3.0 (http://ctep.cancer.
gov/protocolDevelopment/electronic_applications/docs/
ctcaev3.pdf). The severity of a complication was judged by 
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Age, quality of life and laparoscopy
reference population
As a reference, an unselected population of Dutch women 
in the age group of the study population was available for 
comparison of the SF-36 data.28 These data were collected 
from a study that was undertaken to validate the SF-36 in the 
Dutch language and to create normative data of the SF-36 
among Dutch-speaking residents of the Netherlands.
statistical analysis
Patients were included in the analysis if at least the preop-
erative SF-36 and one of the postoperative SF-36 data were 
available. Patient characteristics as well as clinical outcome 
were compared for the patients who did and did not return 
the SF-36s. In addition, younger patients (,65 years of age) 
were compared with older patients ($65 years of age). Dif-
ferences between groups were tested using the chi-squared 
test or the Mann–Whitney test, and significance was set 
at P,0.05 (two-tailed). Descriptive statistics (mean and 
SDs) for the QOL data were calculated and plotted for 
each assessment for the patients included in this analysis. 
Younger patients (,65 years of age) were compared with 
older patients ($65 years of age) regarding their score on the 
SF-36. To assess the changes in QOL scores at 6 weeks and 
6 months after baseline and to identify subgroups of patients 
who have a QOL below what could be expected, a longitudinal 
linear mixed model was applied. An unstructured covariance 
matrix was assumed. Covariates in the longitudinal model 
were preselected by using univariate linear regression. In this 
regression analysis, change in QOL score, at the 6-week 
follow-up and at the 6-month follow-up, was the dependent 
variable and the covariates from Table 1 were the indepen-
dent variables. A covariate was considered statistically sig-
nificant when the associated P-value was below 0.25 at either 
the 6-week follow-up or the 6-month follow-up. Backward 
elimination of the selected covariates and their interaction 
terms with follow-up time (restricting to hierarchical models 
only) was applied to form the final model. In this analysis, 
P,0.01 was considered statistically significant. All tests were 
Figure 1 Flowchart for this prospective multicenter cohort study.
Abbreviations: CrF, case record form; sF-36, 36-item short Form health survey; T0, before the operation; T1, 6 weeks after the operation; T2, 6 months after the 
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two-sided. Analyses were performed using the SPSS 16.02 
software for Windows XP and SAS software.
Results
Baseline characteristics
A total of 116 out of 166 patients (70%) returned the pre-
operative SF-36 and at least one of the postoperative SF-36 
questionnaires. Of these 116 patients, 110 (95%) patients 
returned the 6-week SF-36 and 101 (87%) the 6-month 
SF-36. A total of 95 patients (82%) returned the 6-week as 
well as the 6-month SF-36 (Figure 1). The median age of the 
women included in this study was 54 years (range 34–83; 
interquartile range [IQR]: 43–65). Of the 116 patients, 83 
were ,65 years of age and 26 were $65 years of age at time 
of surgery (missing data n=7). In both groups, 70% or more 
patients were overweight or obese with a median BMI of 
27 kg/m2 (Table 2). A total of 64 (55%) patients had early-
stage low-risk endometrial cancer, and 52 (45%) patients 
Table 1 Patient characteristics and clinical outcome of 116 patients included in this study compared to the 50 patients who did not 
return the sF-36s
Included in study  
(N=116)
Not included in study  
(N=50)
P-value
Age (years), median (IQr) 54 (43–65) 51 (44–67) 0.64











Previous laparotomy 27 (23.7) 8 (17.8) 0.42
Comorbidity 40 (38.1) 18 (38.3) 0.98
Malignant indication 52 (44.8) 25 (50) 0.54
hospital stay (days), median (IQr) 2 (2–3) 2 (2–4) 0.46
Major complications 4 (3.4) 4 (8.0) 0.24
Minor complications 18 (15.5) 2 (4.0) 0.04
Conversions to laparotomy 11 (9.5) 9 (18) 0.12
Operating time, median (IQr) 1:55 hours (1:40–2:30 hours) 2:10 hours (1:30–2:35 hours) 0.19
Blood loss, median (IQr) 150 ml (80–200 ml) 200 ml (100–300 ml) 0.24
no pain medication needed after postoperative day 2 74 (63.8) 26 (56.5) 0.39
Notes: Data shown as n (%) unless otherwise specified. A value in bold shows a significant difference between the two groups.
Abbreviations: IQr, interquartile range; sF-36, 36-item short Form health survey.
Table 2 Patient characteristics and clinical outcome of 116 patients included in this study stratified by age
 Younger patients 
(,65 years), N=83
Older patients  
($65 years), N=26
P-value
Age (years), median (IQr) 48 (43–57) 72 (68–77) ,0.001











Previous laparotomy 18 (20.5) 9 (34.6) 0.14
Comorbidity 28 (34.1) 12 (52.2) 0.12
Malignant indication 29 (32.2) 23 (88.5) ,0.001
hospital stay (days), median (IQr) 2 (2–3) 2.5 (2–4) 0.49
Major complications 4 (4.4) 0 0.27
Minor complications 11 (12.2) 7 (26.9) 0.07
Conversions to laparotomy 11 (12.2) 0 0.06
Operating time, median (IQr) 1:50 hours (1:40–2:15 hours) 2:30 hours (1:47–2:43 hours) 0.009
Blood loss, median (IQr) 125 ml (50–212 ml) 150 ml (100–200 ml) 0.86
no pain medication needed after postoperative day 2 59 (65.6) 15 (57.7) 0.46
Notes: Data shown as n (%) unless otherwise specified. A value in bold shows a significant difference between the younger and older group.
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Age, quality of life and laparoscopy
had a benign indication for hysterectomy. There were no 
statistically significant differences observed between the 
characteristics of the patients included in the study (n=116) 
and the 50 patients who did not return the SF-36 (Table 1).
Outcome
In the study population, the median hospital stay was 2 days 
(IQR 2–3 days) and the median operating time was 1:55 hours 
(IQR 1:40–2:30 hours). Four major complications occurred 
in the 116 patients included in this study (3.4%) and four 
major complications occurred in the 50 patients who did 
not return the SF-36 (8.0%). There were no statistically 
significant differences observed between the responding 
and non-responding groups, except for the rate of minor 
complications, which was higher in the responding group 
(15.5% vs 4.0%, Table 1).
When comparing the patients ,65 years of age 
and $65 years of age at time of surgery, conversions to 
laparotomy occurred more often in the younger group, 
though not statistically significant (11 vs 0 P=0.06). In the 
older group, more patients had early-stage endometrial 
cancer (23 [88%] vs 29 [32%], P,0.001). Operating time 
was significantly longer in older patients (median 2.30 vs 
1.50 hours P=0.009) (Table 2).
Outcome measure – QOl
All mean subscale values in the study population were 
significantly higher than the baseline values (Figure 2) 6 
months after the operation. Compared with the reference 
population before the operation, patients scored signifi-
cantly lower on general health, social functioning, and role 
limitations due to emotional problems. After 6 weeks, the 
patients scored significantly lower on role limitations due 
to physical problems, but significantly higher on mental 
health and bodily pain (indicating less pain). All mean 
scores were above the reference population values 6 months 
after the operation. On the subscale general health, scores 
were equal to the reference values. On the subscales social 
functioning, role limitations due to physical problems, men-
tal health, vitality, and bodily pain, this was a significant 
positive difference.
Older patients scored relatively high before the operation 
and showed significantly less change in QOL over time, when 
comparing preoperative and postoperative QOL values on 
physical functioning, social functioning, role limitations due 
to physical problems, vitality, bodily pain, and general health 
(Table 3). After a major complication, patients (n=4) scored 
significantly higher on physical functioning and bodily pain 
at 6 months compared with those without a major complica-
tion; indicating better physical functioning and less bodily 
pain (Table 4). Patients suffering a minor complication 
(n=18) scored significantly higher on bodily pain at 6 months, 
indicating less pain than those without a minor complication. 
An overview of the regression coefficients of the model is 
provided in Table S1.
Discussion
In patients with benign conditions or early-stage low-risk 
endometrial cancer, LH has a positive impact on QOL as 
measured prospectively by the SF-36 up to 6 months postop-
eratively. All features of QOL are significantly improved at 
6 months compared with preoperative values and are better 
than or equal to the reference population values. In older 
patients ($65 years of age), QOL improves as well; these 
patients reported relatively high preoperative QOL values 
and their QOL values remain high over time postoperatively 
up to 6 months.
Our findings of improved QOL after LH are in accordance 
with the findings of others.3,4 Previous studies have also 
found that LH results in better short-term QOL and faster 
recovery compared with AH in benign conditions3,4 as well 
as in early-stage low-risk endometrial cancer.5–10 To the best 
of our knowledge, our observations that older patients exhibit 
higher SF-36 QOL scores and little change in QOL up to 
6 months following an LH, evaluated prospectively, have not 
been described before. In open gynecologic surgery, elderly 
patients have been found to show little change in QOL over 
time from preoperatively to postoperatively.29 According 
to the U-bend theory, older people tend to be happier than 
younger people.30 According to this theory, older people 
are better at controlling emotions and accepting misfortune; 
this may be why the elderly reported less change in QOL 
after surgery.
Following surgery, minimal side effects are especially 
important for elderly patients, as comorbidity such as 
diabetes or cardiovascular disease is often present. A lapa-
rotomy is often “major” surgery, with a larger wound, 
a higher risk of wound complications, more pain, and a 
longer hospital stay, which are all described as risk factors 
for cognitive decline in the elderly.13 The inflammatory 
response (toxicity) is higher following laparotomy, resulting 
in a slower recovery, and this possibly lowers survival due 
to the patient’s inability to undergo additional therapy.23 
Again, laparoscopic surgery is the less invasive and hence 
the preferred route.
As the number of people at a higher age is growing, there 
will be an increase in the number of elderly people needing 































































Powered by TCPDF (www.tcpdf.org)
                               1 / 1

























































Figure 2 The eight dimensions on the sF-36 in 116 patients over time compared to the reference population.
Note: Between the light gray lines is the CI of the values for the Dutch female (reference) population.
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Age, quality of life and laparoscopy
endometrial cancer is expected due to aging and increase in 
BMI in the population.22 Therefore, the beneficial effect of 
LH on QOL and the minimal impact of age on QOL after 
LH should be taken into account when considering surgical 
treatment for elderly patients.
In our design, we included both benign and malignant 
indications for a hysterectomy. This allowed us to prospec-
tively include all patients undergoing an LH, following the 
same procedure according to a strict surgical protocol. The 
strength of our study is that we simultaneously and prospec-
tively collected QOL data during the implementation of a 
minimally invasive gynecological procedure. In addition, we 
compared our values with a set of values from a reference 
population. We made this comparison to gain insight into the 
QOL scores of our study population. However, we should 
take into account that our patients completed these question-
naires around a surgical intervention, as opposed to the refer-
ence population who did not undergo an intervention.
These data were collected in an implementation set-
ting, and the number of patients available for analysis was 
limited. Regarding age, a continuous variable was used 
because splitting patients into different age groups resulted 
in groups that were too small to compare. Although our data 
are over 10 years old, the information is still interesting as 
it shows that, with respect to QOL, the laparoscopic route is 
favorable even in the elderly. Moreover, as LH is nowadays 
a common practice and routine, one could expect even higher 
QOL values as fewer complications occur when surgical 
teams are more experienced and are using smarter surgical 
devices and techniques.
Conclusion
In this multicenter prospective study in which all patients were 
operated on according to the same operation protocol, all QOL 
values improved significantly in 6 months following LH. Older 
patients’ QOL values hardly change from the preoperative 
period to 6 months after the operation, which demonstrates that 
the laparoscopic procedure has no negative impact on QOL. 
Therefore, all women with an indication for an AH should be 
considered for a laparoscopic procedure, regardless of age.
Ethical approval
The study was approved by the Medical Ethical Committee 
of the University Medical Center Groningen and conducted 
according to the principles of the Declaration of Helsinki and 
in accordance with the Medical Research Involving Human 
Subjects Act (Wet medisch-wetenschappelijk onderzoek met 
mensen [WMO]).
Table 3 Scores on the SF-36, Dimensions 1–8 stratified by age (average with 95% CIs)
SF-36 domain Younger patients (,65 years) Older patients ($65 years)
Preoperatively 6 weeksa 6 monthsb Preoperatively 6 weeksa 6 monthsb
Physical functioning 79.9 (75.0; 84.9) -0.4 (-7.5; 6.8) 8.9 (1.6; 16.2) 75.2 (66.5; 83.9) -8.1 (-20.6; 4.5) -1.9 (-14.9; 11.0)
social functioning 71.4 (66.8; 76.0) 8.3 (1.7; 14.9) 15.6 (8.8; 22.4) 85.8 (77.8; 93.8) -5.2 (-16.7; 6.3) 3.3 (-8.6; 15.2)
role physical 65.6 (57.1; 74.1) -8.3 (-20.4; 3.8) 19.9 (7.6; 32.3) 74.1 (59.3; 88.9) -11.6 (-33.4; 10.2) 7.1 (-14.6; 28.9)
role emotional 67.4 (59.6; 75.3) 17.1 (5.9; 28.4) 20.7 (9.2; 32.2) 69.0 (55.3; 82.8) 12.3 (-7.8; 32.3) 12.3 (-7.8; 32.3)
Mental health 69.6 (65.8; 73.4) 11.3 (5.9; 16.7) 10.2 (4.7; 15.8) 71.3 (64.8; 77.8) 9.2 (-0.3; 18.6) 7.4 (-2.2; 17.0)
Vitality 58.1 (53.8; 62.4) 5.9 (-0.3; 12.0) 12.0 (5.8; 18.3) 65.0 (57.6; 72.4) 2.5 (-8.3; 13.3) 4.0 (-6.9; 14.9)
Bodily pain 72.9 (68.2; 77.6) 9.5 (2.7; 16.2) 15.8 (9.0; 22.7) 83.9 (75.8; 92.0) 2.0 (-9.5; 13.6) 6.9 (-5.1; 18.9)
general health 64.7 (60.7; 68.8) 5.2 (-0.7; 11.0) 7.4 (1.4; 13.3) 60.2 (53.1; 67.3) 7.4 (-2.8; 17.6) 3.9 (-6.8; 14.7)
Notes: a6 weeks postoperatively compared with preoperatively; b6 months postoperatively compared with preoperatively.
Abbreviations: D, sF-36 domain number; sF-36, 36-item short Form health survey.
Table 4 Significantly different QOL in subgroups of patients compared to the mean in the group
Subgroup of patients Scales on the SF-36
Preoperatively 6 weeks postoperatively 6 months postoperatively








Minor complication (n=18)  Bodily pain  Bodily pain
Present comorbidity (n=40)  Bodily pain  general health
Notes: smiley face represents better scores; frowning face represents worse scores.
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Table S1 Significantly different QOL in subgroups of patients compared to the mean in the group: regression coefficients








Physical functioning Preb -0.47 15.96
6 weeksc -0.34 -29.31
6 monthsd -0.49 -39.21
social functioning Preb 0.75
6 weeksc -0.43
6 monthsd -0.63
role physical Prea 0.49
6 weeksc
6 monthsd -0.63
Vitality Preb 0.25 8.61
6 weeksc
6 monthsd -0.46
Bodily pain Preb 0.67 7.67
6 weeksc -0.47 -31.73 -19.52
6 monthsd -0.67 44.35 13.26
general health Preb 0.16 -3.34
6 weeksc -7.24
6 monthsd -0.39
Notes: aearly stage endometrial cancer (eC); bpreoperatively; c6 weeks postoperatively compared to preoperatively; d6 months postoperatively compared to preoperatively.
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